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According to the Nebraska Ethanol board, more than 300 
million bushels of corn are used for 
ethanol production in Nebraska, 
which makes it the third largest 
use of Nebraska corn. Not only 
does ethanol bring a great deal of 
revenue to Nebraska, it is better 
for the environment than gasoline; 
it reduces carbon monoxide, VOC 
and particulate emissions which in 
turn helps many cities comply with 
federal clean air standards. Another 
benefi t is that the byproducts of 
ethanol production don’t go to 
waste; some of them can be turned 
into livestock feed. However, there 
is a large problem with this livestock 
feed. It contains phosphorus, 
a pollutant, and this is a major 
drawback to ethanol production.
Solving this problem is the 
focus of Aaron Ankeny, a chemical 
engineering major from Yankton, 
S.D., as he works on a research 
project funded by a grant through the 
Undergraduate Creative Activities 
and Research Experiences program. 
Ankeny got involved with the project 
by asking Hossein Noureddini, 
an associate professor in the 
Department of Chemical and 
Biomolecular Engineering, 
about opportunities for 
undergraduate research. 
The goal of the project 
is to reduce the amount of 
phosphorus from ethanol 
byproduct used as livestock 
feed. Noureddini started work 
on this research, and Ankeny 
joined the lab in January 
200. Now Noureddini 
provides direction for the 
research and helps solve 
problems encountered in the lab.
The root of the problem, Ankeny 
explained, is that phosphorus is 
released from the phytates found in the 
livestock feed, and the phosphorous 
is polluting the water supply. 
“Ruminants (hooved animals 
that digest food in two steps, by 
eating the raw material and then 
eating the semi-digested form 
known as cud) aren’t able to digest 
phytates, so the phytates pass 
through their system and wind up 
in the groundwater,” Ankeny said. 
“High levels of phosphorus in water 
can change the aquatic environment 
and harm the plants and fi sh.”
To solve this problem, “we 
are using an enzyme to release 
phosphorus from phytates 
found in a livestock feed that is 
composed of byproducts from 
ethanol production,” Ankeny said. 
He and Noureddini use high-
performance liquid chromatography 
and colorimetric reactions to fi gure 
out how much and which form 
of phosphorus exists in samples. 
“Currently, we are quantifying 
the rate at which phytates can 
be broken down,” Ankeny said.
The results of this research could 
have many positive implications. 
“The amount of animal feed 
produced during ethanol production 
continues to increase with every new 
ethanol plant. Phosphorus pollution 
will also continue to grow without a 
method to break down the phytates. 
“Our research could prevent 
the high levels of phosphorus 
from entering the environment. 
There could also be a slight 
increase in the yield of ethanol 
due to our research,” Ankeny said.
Since ethanol is so benefi cial 
to Nebraska’s economy, removing 
a roadblock to ethanol production 
will be an advantage for farmers 
and the economy. “The research 
will help make ethanol a more 
attractive alternative to other 
energy sources because it will 
eliminate some environmental 
concerns,” Ankeny said. 
This ongoing project is of 
signifi cant interest not only to 
Nebraska, but also to the nation since 
ethanol is a renewable source for 
fuel. The Nebraska Ethanol Board 
estimates that ethanol fuels reduce 
greenhouse-gas pollutants by 12 to 19 
percent, making ethanol good for the 
environment as well as the economy. 
“Ethanol is an important part 
of the Nebraska economy and an 
important source of renewable 
energy. Our research aims to 
eliminate a drawback to ethanol 
production,” Ankeny said.
For complete list of sources, go to:
http://engineering.unl.edu/
publications/
Good for Livestock, Good for the Earth
By Michaela McBride
Photo Courtesy of Stock Exchange
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Ethanol Isn’t the Fuel of the Future
Editorial by Aaron Holmberg 
Ethanol has been around longer than anyone alive can 
remember. Though it was primarily 
used for human consumption in the 
past, ethanol’s history as vehicle 
fuel goes back over 100 years as 
well. The fi rst production vehicle, 
the Ford Model T, initially used 
ethanol as a fuel, showing that 
this new green fuel is not new at 
all. However, the use of ethanol as 
a fuel was eventually abandoned 
for two key reasons: its higher 
cost and its lower power output 
relative to the alternative gasoline. 
Determining the amount of 
energy that ethanol can produce 
when completely combusted 
takes little time and effort. The 
calculations can be easily done by 
grabbing a freshman chemistry book 
and fi nding the heat of formation 
fi gures. If time were spent doing 
this, one would fi nd that ethanol 
has 34 percent less energy than 
gasoline per gallon. It does not 
take a rocket scientist to determine
that buying the 10 percent ethanol
blend for 2 cents cheaper per gallon 
does not make economical sense. 
The gas mileage decrease does not 
make up for the minimal discount. 
Typical engines are not designed 
to run on high-octane fuel such as 
ethanol.  According to Cengel and 
Boles, “Octane number is not a 
measure of the ‘power’ or ‘quality’ 
of the fuel, it is simply a measure of 
the fuel’s resistance to engine knock 
caused by premature ignition” (2006).
“Ethanol Again Attacked 
as a Net Energy Loser”
-Tad Patzek-
This means that the timing of an 
ignition system and the compression 
of an engine must be changed to 
effi ciently use high-octane/ethanol 
fuels.  Because of ethanol’s inherent 
high-octane rating, it can be used 
in high compression engines to 
achieve an increase in 
effi ciency. High compression 
engines cannot use regular 
or low octane fuels such as 
gasoline, which makes the 
ethanol-effi cient engines a 
diffi cult modifi cation for car 
manufacturers to implement. 
President George W. 
Bush has recently pushed 
a bill that will increase the 
ethanol production by 2012 
to  billion gallons per 
year. This will only slightly 
decrease the country’s 
dependence on foreign oil 
while also increasing the 
demand for corn, which is a 
popular food for humans and 
livestock. This increase in ethanol 
production and corn consumption 
could create a competitive market for 
food, which would increase prices. 
Additionally, production of 
ethanol uses a great deal of energy. In 
the article “Ethanol Again Attacked 
as a Net Energy Loser,” Tad Patzek, 
University of California-Berkeley 
professor of environmental 
engineering, claims that when all 
costs are factored in, the energy 
needed to produce ethanol far 
exceeds that which it produces. In 
contrast to Patzek’s study, the United 
States Department of Energy has 
found that for every unit of energy 
put toward ethanol production, 
1.3 units are returned (200).
It is estimated that only  percent 
of the energy used to produce ethanol 
is derived from foreign oil, which is 
benefi cial to reducing Americans’ 
dependence on foreign oil. 
However, where does the remainder 
of the needed energy come from?
Photo by Aaron Holmberg
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Coal is currently one of the most 
common fuels generating electricity 
for the processing of corn into 
ethanol. Archer Daniels Midlands, 
the largest U.S. producer of ethanol 
has coal-fired production facilities 
in Decatur, Ill.; Cedar Rapids, Iowa; 
and Clinton, Iowa. It is somewhat 
ironic that one of the dirtiest 
fuels used for energy generation 
is a staple in ethanol production.
One of the great marketing ploys 
that have been used to push ethanol 
is its natural affinity 
for burning clean. This 
is true in the fact that 
less carbon monoxide 
is produced when 
ethanol is burned in 
a modern internal 
combustion engine. 
However, all modern 
cars are equipped with 
catalytic converters 
that are designed 
to eliminate the 
majority of this toxic 
gas from the car’s exhaust system 
anyway. Ethanol does decrease the 
amount of nitrogen oxides that are 
produced but only because current 
engines do not have sufficient 
compression to use ethanol properly. 
If car manufacturers produced 
a high compression engine to help 
use ethanol more efficiently, the 
nitrogen oxide emissions would 
increase. Carbon dioxide is the 
major greenhouse gas responsible 
for our current global warming 
predicament and is one of the most 
abundant byproducts of ethanol 
production and combustion. 
Everything from harvest machinery 
and transportation, to fermentation 
and coal driven power, to the final 
combustion of ethanol, produces 
carbon dioxide. All this carbon 
dioxide production makes a person 
wonder how “green” ethanol really is. 
Sasha Lilly, a writer for 
CorpWatch, recently brought Archer 
Daniel Midland’s business ethics into 
question in her article, “Green Fuel’s 
Dirty Secret” (2006). She reported 
that ADM has been subsidizing 
the destruction of rainforest in 
Brazil for the purpose of producing 
corn crops to import for ethanol 
production. ADM’s ethanol plant 
in Homer, Iowa, also has been cited 
for pollution violations. In addition 
to carbon dioxide emissions, the 
process of producing ethanol emits 
sulfur dioxide, nitrogen oxides and 
volatile organic compounds. The 
factory has been emitting 20,000 
tons of these pollutants into the 
environment each year (Lilley, 2006). 
The production of large quantities 
of corn for ethanol also puts a 
heavy burden on the environment. 
Nutrients can be depleted from the 
soil, and fertilizer and pesticide can 
contaminate groundwater, lakes and 
rivers. These chemicals can cause 
an imbalance in the ecosystem 
and create a great deal of damage. 
Ethanol can also be detrimental 
to parts of a vehicle’s fuel system. 
This became more evident after 
speaking to Brent Wilson, an Ethanol 
Vehicle Challenge participant and 
mechanical engineering professor at 
the University of Nebraska–Lincoln. 
When asked about his experiences 
with the fuel, he said, “While not 
generally considered corrosive 
in and of itself, from a materials 
standpoint, unlike gasoline, ethanol 
acts as an electrolyte (corrosion 
enabling medium). One of the earliest 
problems that we experienced was 
clogging of fuel injectors on the 
first vehicle test engine. Subsequent 
analysis revealed that over 6 
percent of the contaminant material 
was caused by the corrosion of 
aluminum to aluminum oxide debris 
which was passed along into the fuel 
system.”  This is another potential 
problem in using ethanol as a fuel. 
One of the greatest implications 
that ethanol is not a viable alternative 
fuel is the fact that its production 
is not a self-sufficient industry. 
David Pimentel, a professor at 
Cornell University said, “The 
government spends more than $3 
billion a year to subsidize ethanol 
production when it doesn’t provide 
a net energy balance or gain, is 
not a renewable energy resource 
or an economical fuel” (200). If 
ethanol were a viable fuel for the 
future, the industry should be able 
to operate without the government’s 
help through substantial subsidies. 
In conclusion, ethanol should 
be abandoned as the dream fuel of 
tomorrow. President Bush’s future 
goal of  billion gallons of ethanol 
produced every year through 
subsidies from the taxpayers’ dollars 
seems like an unreasonable, wasteful 
ambition.  Instead of pouring great 
amounts of money into something 
that is not benefiting society, the 
government should spend money 
researching alternative sources 
of energy that are more viable. 
For complete list of sources, go to:
http://engineering.unl.edu/
publications/
Photo Courtesy of Stock Exchange
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Ethanol: The Most Viable Alternative Fuel
Editorial By Frank Pribyl
Foreign oil, OPEC and big oil companies are by and large seen 
as evil by the American consumer, 
and with good reason. As gas prices 
reached an all-time high last year, oil 
companies posted record growth and 
profits. Exxon Mobile alone posted 
a profit of $36 billion, making it 
the most profitable company in the 
world, ever. At the same time, the oil 
industry in Saudi Arabia is making an 
average of $208 million more each 
day since the price climbs began.
Any technology that can utilize 
more domestic product in place 
of oil is seen as a good thing. If 
recent history is any indication, we 
will not have to wait long until gas 
prices climb high enough to make 
ethanol viable without its current 
subsidies. Also keep in mind that 
gasoline is not without its own 
subsidies. Gasoline is one of the 
most heavily subsidized items in 
the marketplace if you consider that 
the U.S. has to send fleets of armed 
Navy ships to protect production 
and transportation. These costs 
are not reflected in the final price.
(Current ethanol = $3 billion/yr, 
current Iraq war = $82 billion/yr)
Replace farm aid
The increased demand on grain 
for bio-fuel production will lead to 
higher grain prices. This is not a 
bad thing if you realize that without 
such demand, the U.S. would face 
a huge surplus of most grain crops 
that would cripple the market. 
Over the past few years, corn 
production has outstripped the 
demand from its traditional market, 
as yields have increased but animal 
feed demands have remained level. 
Without additional corn markets, 
the industry would face significant 
decline. Higher grain prices 
will help the industry and may 
allow the discontinuation of the 
current farm aid program, making 
crop farming an independently 
profitable industry once again.
On the other hand, if ethanol 
demand becomes too high, the 
resulting higher prices will threaten 
the livestock industry. Critics 
often point out that there is not 
nearly enough corn in the world to 
completely replace gasoline with 
ethanol, and they are correct. This 
is why the best approach to ethanol 
production is moderation. Production 
Photo by Frank Pribyl
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must start slow and then be allowed 
to expand as improvements are 
made in yield and efficiency. 
Due to an energetic government 
endorsement, production may be a 
little ahead of the curve in the next 
few years, but it will 
eventually balance 
out and then grow at 
a more appropriate 
pace. At least part of 
the displaced feed 
supply will be offset 
by distillers’ grain, 
which is a byproduct 
of ethanol production, 
and should be 
relatively cheap and 
abundant if ethanol 
production is high.
It is more 
convenient than 
other forms of 
renewable energy
If anything is known about 
American consumers, it’s that they 
are resistant to change. A car that 
runs on water sounds great on paper, 
but when it comes down to it, how 
many people would go out of their 
way to make it happen? How much 
more would they pay? Electric cars 
have existed almost as long as their 
combustion counterparts and even 
outsold gasoline engines in 1899 
and 1900. But as gasoline became 
cheap and plentiful, consumers 
spoke with their wallets, and the 
electric car faded away. By the 
same measure, solar cars have not 
become commercially viable. With 
solar, sacrifices have to be made 
in the areas of power, range and 
appearance, and thus they are rarely 
even discussed. Hydrogen fueled 
cars have been proven possible, 
but their acceptance would require 
a completely new fuel distribution 
system, and they are completely 
incompatible with all traditional 
vehicles on the road today.
Ethanol, on the other hand, 
is convenient. A low ethanol 
blend (up to 30 percent) can be 
used in virtually any car and 
performs almost identically to pure 
gasoline. The same gas stations are 
being used all over the country.
Transform other energy sources 
into a convenient form
It takes energy to produce 
energy, and there is debate on 
just how much energy is needed 
to produce ethanol. Additional 
unbiased studies are needed, but 
even if ethanol production is found 
to have a negative energy balance 
(that is, it uses more energy than it 
makes) it is still a valuable process. 
Much of the required input energy 
is used during production in the 
form of electrical or thermal input. 
Since ethanol production facilities 
are stationary, they are able to tie 
into larger, more complex power 
sources then would be available 
directly to a car. Geothermal, wind 
turbine, hydroelectric, solar and 
other methods can be utilized. Much 
of this depends on the continued and 
expanded use of these technologies, 
but the world is already headed in 
that direction. This also could be 
accomplished with 
battery powered 
electric cars, but 
again, they are 
inconvenient and 
plagued with many 
problems of their own.
I n t e r e s t i n g l y 
enough, an energy 
efficiency study has 
never been done 
on the petroleum 
industry, but in terms 
of fossil energy used, 
ethanol consumes 
approximately 0.4 
Btu of fossil energy 
for each Btu of 
ethanol delivered, 
compared to 1.23 Btu of fossil energy 
consumed for each million Btu 
of gasoline delivered. Remaining 
energy inputs are from renewable 
sources. A 2006 Berkeley study 
reinforced these findings of ethanol 
as a net energy producer. 
While ethanol is not free from 
problems, it is a proven, reliable 
technology and the best replacement 
fuel available. As the industry 
continues to develop, efficiencies 
will increase and prices will drop. It 
is not possible to replace the entire 
gasoline demand with corn-based 
ethanol, but it is an important first 
step. It is a step that has been properly 
identified by politicians and industry 
leaders, and the proper actions 
have already been put into motion.
For complete list of sources, go to:
http://engineering.unl.edu/
publications/
Photo by Frank Pribyl
Some individuals have raised concern that increased ethanol production 
would take land and resources away from food crops such as wheat.
Layout BluePrint_edited.indd   7 1/23/07   2:06:47 PM
8   Nebraska Blueprint
Energy has always been a concern for Americans and 
people around the world. But as 
we use more coal, oil and other 
energy resources, we are losing 
more than we are producing. But 
this problem could be solved if we 
started using a more cost effective 
type of energy. Wind energy offers 
a solution for future needs that is 
cost efficient and readily available.
The history behind wind energy 
may have started back 2,00 years 
ago during the Persian Empire. 
Back then, wind was used 
as a mean of improving 
agricultural production, 
but today, wind energy is 
being used throughout the 
world and its growth rate in 
the last two years has been 
rising faster than any other 
single source of energy.
Who are the leading 
producers of wind 
energy?
Statistics shows that since 
2004, Germany has been the 
leading producer of wind power 
energy. Germany produces about 
16,629 MW (megawatt), which is 
16,629,000 KW (kilowatt). This 
is enough power for 3,990,960 
to 4,988,00 homes in America!
Currently, United States is ranked 
third among all other countries 
that produce wind energy. Even 
though California is ranked first, 
Texas’s potential is increasing and 
its usage of wind energy is rising. 
Texas could be considered one of 
the largest wind farms because it 
covers a large geographic area and 
the consistent availability of wind. 
Studies have shown that Texas’s 
annual wind power is about 20,000 
MW (megawatt) or 20,000,000 
KW (kilowatt). This is a lot of 
energy that could be harnessed and 
converted to electricity for locals 
to use. The wind power is about 
four times the amount of electricity 
that is created in Texas alone by 
the wind turbines. The area that 
studies believed to be the best site 
for the wind turbines is in northwest 
Texas and west Texas on top of 
mountains and mesas. That means 
Texas could be the leading state in 
producing wind energy if more wind 
turbines are created in the future.
What about Nebraska? Should 
we be up there with Texas and 
California? In 2004, the Nebraska 
Public Power District Board 
proposed a project that would 
construct 36 new wind turbines 
six miles south of Ainsworth in 
North Central Nebraska. Currently, 
Nebraska is ranked sixth in the 
Wind Energy: A Global Perspective
 By Khoa Chu
Photo by Frank Pribyl
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United States; it is home to 4 wind 
turbines, including 36 turbines 
at the Ainsworth Wind Energy 
Facility. Nebraska is steadily 
growing as the country’s producer 
of both wind and ethanol fuel. This 
is partly due to the rising cost of 
states spending on other means 
of energy, such as nuclear energy.
How does a wind turbine work?
In order for a wind turbine to 
work, it needs to be placed where 
debris and flying objects will not 
come into contact with the turbine’s 
blades. Also, the turbine needs to 
be placed somewhere where the 
measure of wind energy and the 
elevation of the ground is relatively 
high. Locations such as offshore 
or on high hills are the best places 
for wind turbines. Another factor in 
considering a place for these turbines 
is where electricity is most needed. 
All these factors affect the production 
and installation of wind turbines.
According to the U.S. 
Department of Energy, a wind 
turbine works almost like a backward 
fan. Instead of electricity flowing to 
the fan’s motor to produce wind, 
wind is captured by the fan and then 
converted into electricity through 
the generator. In a more complex 
way, the wind turns the blade of the 
windmill, which then activate and 
spin the shaft that is connected to 
a couple of gears. These gears then 
activate the generator in the back of 
the fan, which produces electricity 
that is sent through the power line 
and into your home. The wind 
turbines include these different parts:
• A rotor, or blades either 
horizontal or vertical axis style, 
which convert the wind's energy 
into rotational shaft energy.
• An enclosure containing a drive 
train, usually including a gearbox 
and a generator. (Some turbines 
do not require a gearbox.)
• A tower to support the 
rotor and drive train.
• Electronic equipment such 
as controls, electrical cables, 
ground support equipment and 
interconnection equipment. 
There are many different type 
of turbines, all of which work 
differently depending on the wind 
speed and the size of the windmill 
that is installed or available. The 
amount of energy that could be 
created depends on the size of the 
wind turbine and the speed of the 
wind. Currently manufacturing wind 
turbines can have a power rating 
from 20 watts to  megawatts.
What are the benefits of wind 
energy?
Like solar power, a wind energy 
system is an entirely clean source of 
power. The only problem and danger 
associated with wind turbines are 
the storage batteries. Wind turbines 
produce no emissions, use no 
traditional fuel, and can provide 
reliable year-round power given 
the right location. Wind generators 
require relatively little maintenance, 
but it is recommended that the 
generator receives annual visual 
check-ups to ensure the propeller 
blades haven’t been damaged by 
debris or birds. If the turbine is located 
in a good spot, it’s very unlikely to 
be damaged. However, a damaged 
blade will decrease the performance 
of the wind turbine dramatically.
Wind turbines are very useful 
in almost any marine or household 
electrical system. In marine use, the 
wind could be generated into power, 
which could be used on ships. For 
residential systems, wind power 
can be a wonderful source of power 
year-round when energy is scarce. 
Wind energy can also be configured 
to power dedicated water pumping 
systems, which may be of particular 
interest to individuals currently 
without running water. These are 
several benefits of wind energy and 
it could be considered as the best 
form of energy to use right now.
In looking at the global view on 
wind energy, we could say that the 
wind energy is the start of energy 
conservation around the world. In a 
world where energy is infinite, cost-
efficiency becomes a priority. Crude 
oil is no longer an inexpensive 
type of energy, the world needs 
to look to the future and consider 
wind as the best effective method 
of energy that can be produced.
For complete list of sources, go to:
http://engineering.unl.edu/
publications/
World Leaders in 
Wind Capacity 
December 2004
Country Capacity (MW)
Germany 16,629
Spain 8,263
United States 6,40
Denmark 3,11
India 3,000
Italy 1,12
Netherlands 1,08
United Kingdom 888
Japan 84
China 64
Source: www.awea.org
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Human industry is causing irreversible changes to the 
Earth’s oceans, atmosphere and 
natural habitats. Unless we accept 
the challenge to change our 
practices, we risk permanently 
damaging the global ecosystem.
As youths, we recognize it is our 
generation that will bear the costs 
of today’s irresponsible actions. 
That is why the Nebraska Emerging 
Green Builders and other students at 
the University of Nebraska-Lincoln 
have been working to implement 
environmentally sustainable 
strategies on our campus.
By embracing energy-effi cient 
and environmentally responsible 
design and construction on future 
building projects, the university 
has the opportunity to display 
statewide leadership, enhance 
its ability to recruit students 
and make a positive addition to 
campus. The time to act is now.
Buildings fundamentally impact 
the health of the environment. 
Buildings use 3 percent of the energy 
and 68 percent of the electricity 
produced in the nation, according 
to the U.S. Department of Energy.
Additionally, buildings consume 
far more water than necessary, 
and typical construction practices 
send millions of tons of waste to 
landfi lls every year. Green buildings 
use key resources like energy, 
water and materials much more 
effectively than buildings that are 
simply built to current standards.
Buildings also signifi cantly affect 
occupant health. The Environmental 
Protection Agency has found levels 
of pollutants to be more than twice as 
high indoors as outdoors as a result 
of the small amounts of toxins found 
in many building products. Using 
natural and non-toxic materials in 
new buildings, as well as adding 
more natural light, could contribute 
to improved employee and student 
health, comfort and productivity.
While the environmental and 
human health benefi ts of green 
buildings have been widely 
recognized, comprehensive 
studies of new green buildings 
confi rm that minimal increases 
in upfront costs will result in 
tremendous lifecycle savings.
A 2003 report by the state of 
California found that an initial 
upfront investment of up to $100,000 
UNL Should Embrace Energy-Effi cient Buildings
Editorial By Leila Knowles and Jeremy Emerson
Artist’s rendering of the proposed Culture Center.
Layout BluePrint_edited.indd   10 1/23/07   2:09:36 PM
Nebraska Blueprint   11
to incorporate green building 
features into a $ million project 
would result in a savings of $1 
million during the life of a building.
Examples of these green 
features include well-insulated 
windows, energy-efficient lighting 
and technology, strategic window 
placement to make use of daylight, 
high-efficiency bathroom fixtures 
and alternative energy sources.
A major initiative to integrate 
healthier building practices is 
LEED (Leadership in Energy and 
Environmental Design), a green 
building rating system that is 
quickly transforming the industry. 
LEED is a voluntary rating system 
based on earning credits for various 
building attributes, such as energy 
efficiency, water savings, indoor 
environmental quality, materials 
selection and waste minimization.
LEED rewards buildings with 
a performance-based certification 
level: Certified, Silver, Gold or 
Platinum. A major advantage 
of LEED is that it establishes 
standards and goals early in the 
process to encourage collaboration 
between owners, architects, 
engineers and construction 
teams from the beginning.
Colleges and universities often 
market themselves to potential 
students, using academics, athletics 
and retention rates. Many are now 
adding a new criterion: green 
credentials. More than 130 colleges 
and universities have built or are 
building LEED-certified buildings.
Portland University has attracted 
many students with the creation of 
their “green dorm,” which produces 
minimal waste and has a roof covered 
in plant life. New York University 
ranks as one of the top purchasers 
of wind energy in the country.
The University of South 
Carolina has reduced heating costs 
in its new residence hall by more 
than 20 percent and electricity costs 
by 40 percent by using well-placed 
windows and photovoltaic cells. 
Duke University has constructed 
almost a dozen LEED-certified 
buildings in the last decade.
In March, UNL students voted 
to increase fees to fund half of 
the proposed Nebraska Union 
expansion project, which will 
include a new multicultural center.
In order to support the 
implementation of green strategies 
in the new building, the Association 
of Students of the University of 
Nebraska passed a resolution that 
“strongly encourages the university 
to take appropriate action to ensure 
that the Union Expansion Project be 
so designed and constructed as to 
achieve LEED Gold certification.”
This high-visibility project is 
an opportunity for the university 
to create a green 
building that makes 
financial sense 
while improving 
e n v i r o n m e n t a l 
and human health.
Future building 
projects at UNL 
should embrace 
LEED certification. 
We all have a stake 
in ensuring our 
campus meets the 
highest possible environmental and 
energy-efficiency standards. LEED 
standards will create a better campus. 
They also prove to potential students 
and donors, faculty and taxpayers 
that our university “gets it.”
Active student leadership and 
support for green building practices 
can impact the future of our campus.
Story reprinted with permission 
from the Daily Nebraskan
Department Offering
“Green Building” Class
  Junior Leila Knowles said an-
other goal of the Emerging Green 
Builders is to lobby for engineering 
classes that teach students how to 
design and build green buildings. 
      For the first time, this semes-
ter the Department of Construc-
tion Management is offering 
CNST 80: Sustainable Con-
struction. Assistant Professor 
Wayne Jensen said the depart-
ment has an obligation to pro-
mote the design, construction and 
operation of buildings that are 
environmentally friendly, profit-
able for the owner, and healthy 
places in which to live and work.
 Three faculty members in the 
department have completed the 
training to become affiliated with 
Leadership in Energy and Environ-
mental Design. Jensen said LEED 
certification has become a rapidly 
expanding subcategory within 
several areas of construction.
 “As CM faculty members, 
we play a key role in disseminat-
ing information about sustainable 
construction to the future lead-
ers of the construction industry 
within Nebraska and through-
out the world,” Jensen said.
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One is probably familiar with campaigns promoting 
ethanol-blended gasoline. At least 
one E-10 pump is found at every 
gasoline station. But what if one 
can’t live without the rumble of a 
diesel engine? How does one fight 
dependence on foreign oil? The 
answer is simple: soy biodiesel. Soy 
biodiesel has the highest energy 
balance of any fuel: one get 3.2 
units of energy out for every unit 
put into making it. Petroleum diesel 
gets only 0.88 units out. Perhaps it’s 
not as popular, but it’s at least as 
friendly to users and the environment 
as ethanol-blended gasoline.
What is biodiesel? The National 
Biodiesel Board’s general definition 
of biodiesel is “a domestic, renewable 
fuel for diesel engines derived from 
natural oils like soybean oil, and 
which meets the specifications 
of ASTM D 61.” For all those 
chemistry majors out there, a 
technical definition for biodiesel is “a 
fuel comprised of mono-alkyl esters 
of long chain fatty acids derived 
from vegetable oils or natural fats, 
designated B100, and meeting the 
requirements of ASTM D 61.”
Soy biodiesel is manufactured is 
a process called transesterification. 
The soybean oil reacts with an 
alcohol, “in the presence of a catalyst 
such as potassium hydroxide or 
sodium hydroxide,” to remove 
glycerin. The glycerin can then be 
utilized in soaps and other products. 
The soy biodiesel that is produced 
is chemically known as soy methyl 
ester. Biodiesel can, in fact, be made 
from a variety of oils such as cooking 
oil, beef tallow or palm oil. Most of 
the biodiesel made in the United 
States is made from soybean oil.
As mentioned before, the 
soy biodiesel that is produced is 
Biodiesel: A Viable Alternative
By Brian Neilson
designated B100, or 100 
percent biodiesel. B100 can 
be blended with petroleum 
diesel in any percentage. 
The percent biodiesel in 
a fuel is preceded by a 
B. For example, B2 is 
2 percent soy biodiesel 
and 98 percent petroleum 
diesel. The three most 
common blends available 
for retail are B2, B20, and 
B100. The only retailer in 
Lincoln currently selling 
biodiesel is Sapp Brothers 
Truck Stop, at 60th Street 
and Cornhusker Highway.
Bob Hagenson, 
manager of Sapp Brothers, 
said the company sold 
B2 for two years, but 
has now switched to 
B20. According to the National 
Biodiesel Board, “blends as high as 
B20 can be used in diesel engines 
with no modification. Due to the 
cleansing effect of biodiesel over 
time, blends higher than B20 may 
require minor modification to seals, 
gaskets, and other parts, more so in 
engines made in 1994 or earlier.”
The concept of biodiesel has 
been around for over a century. In 
189, Dr. Rudolf Diesel developed 
a diesel engine that could run on 
vegetable oil, and demonstrated 
it at the 1900 World Exhibition. 
Research has increased since the 
OPEC crisis of the late 190s on 
possible alternatives to petroleum 
diesel fuel. The National Biodiesel 
Board was organized by the soybean 
checkoff in 1992. The soybean 
checkoff was established under the 
1990 Farm Bill for national soybean 
Photo by Khoa Chu
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promotion, research and consumer 
information. A year later, the first 
commercial biodiesel company 
formed in 1993. In 2004, the United 
States consumed approximately 
36 million gallons of biodiesel. 
There are many great reasons to 
use biodiesel besides the fact that it 
is homegrown fuel. One of them is 
performance. A blend of just 1 percent 
biodiesel can improve lubricity up to 
6 percent! Interestingly, said Victor 
Bohuslavsky, executive director 
of the Nebraska Soybean Board, 
“lubricity doesn’t 
go up much with a 
higher percentage of 
soy biodiesel.” Still, 
that is a significant 
difference to begin 
with. Bohuslavsky 
also mentioned that 
soy biodiesel is getting 
a boost from the 
new Environmental 
Protection Agency 
“ u l t r a - l o w - s u l f u r 
diesel” regulations. 
Previously, diesel fuel 
had 00 parts per million (ppm) of 
sulfur. As of Aug. 1, 2006, the diesel 
fuel in the pipelines can only have 
up to 1 ppm sulfur.  The removal of 
sulfur from the fuel makes it drier.
“The dry fuel wrecks engines, 
so a better lubricant is needed,” 
says Bohuslavsky. A high quality, 
economical solution to this 
problem is to add soy biodiesel to 
increase the lubricity. This may 
even entice reluctant oil companies 
to begin using soy additives. 
There are many other 
performance benefits of biodiesel. 
Cetane number in biodiesel is 
comparable to octane number in 
gasoline. According to the U.S. 
Department of Energy, “biodiesel 
has a higher cetane number than 
most diesel fuel. Higher cetane 
fuels have a shorter ignition delay 
periods than lower cetane fuels.” 
In B20, there may be a 1 percent-
2 percent decrease in power, torque 
and fuel economy. However, the 
difference is negligible. Hagenson 
mentioned that one problem when 
using biodiesel “is when trucks use 
No. 2 diesel, gunk builds up. Using 
biodiesel cleans out the fuel tank 
so it may clog fuel filters at first.” 
Of course, this is not biodiesel’s 
fault, but the fault of previous 
“dirty” fuels used in the tank. 
A few issues have arisen over 
biodiesel. Most emissions are 
reduced (see graph above), but 
oxides of nitrogen (NO
x
) may 
increase slightly. Researchers are 
currently working on additives to 
address this. The same precautions 
for cold weather that are taken with 
petroleum diesel should be taken for 
biodiesel. At Sapp Brothers, the cost 
difference between biodiesel and 
petroleum diesel varies, but it doesn’t 
get above  or 6 cents. Hagenson 
also mentioned that fuel cards used 
by truckers don’t currently work for 
purchasing B2 or B20. Some people 
have wondered if using biodiesel 
will void engine warranties. 
Although engine manufacturers may 
recommend a certain type of fuel, 
the warranty only covers “materials 
and workmanship”—not fuel. This 
means that no fuel, petroleum 
diesel or biodiesel, is covered.
To look at a biodiesel success 
story, one need not look any further 
than the city of Lincoln. StarTran 
buses have become a national 
frontrunner in alternative fuel use. 
Currently, two of StarTran’s buses 
run on soy biodiesel, using a B20 
blend. The cost of the soybean oil is 
currently covered by the Nebraska 
Soybean Board. The rest of the buses 
run on a blend of 8 percent ethanol 
and 92 percent petroleum diesel. 
The cost of the ethanol is covered by 
02Diesel Corporation. This is quite 
significant—StarTran goes through 
00 gallons of fuel per week.
Glenn Knust, StarTran 
maintenance superintendent, said 
these natural fuels are “quieter and 
much better lubricating, and have 
cleaned up smoke immensely.” 
Although the ethanol blend gets 8 
to 10 percent less fuel economy, the 
cost is about the same to StarTran. 
Unlike soy biodiesel, the ethanol/
diesel blend is drier because ethanol 
is usually used in gasoline engines. 
After 60,000 miles, StarTran 
takes down the engines for an 
overhaul. When they took down 
the engines after running these 
natural fuels, they were amazed at 
how clean and new they looked.
“If we had known they would 
be that clean, we wouldn’t have 
pulled them down,” Knust said.
So for all those who have diesel 
in their veins, consider helping 
Nebraska farmers as well as your 
truck. Biodiesel cuts dependence 
on foreign oil. At the same time, 
it cuts emissions and improves 
lubricity. As Bob Hagenson said 
of his biodiesel customers, “those 
who use it come back to it.”
Photo by Khoa Chu
This StarTran bus uses biodiesel.
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publications/ We all know Willie Nelson as the country legend who sings 
classic tunes such as “On the Road 
Again.” But do you know how Willie 
fuels up his large tour bus when he 
goes “on the road again”? He looks 
for a gas station bearing his own 
name. That’s right; Willie Nelson 
has started his own line of biodiesel 
called BioWillie. Biodiesel Venture 
GP was launched in December 2004 
by five partners, Peter Bell, Carl 
Cornelius, Willie Nelson, Steve 
Gilcrease and Monk White. Bell is a 
South African who runs the company. 
      “There are 18,000 gas stations 
in America and there are probably 
only three or four hundred that 
carry bio-diesel,” he said. “So it is 
not easy to get the fuel. We have 
produced a Web site that has a map 
of our BioWillie locations and we 
On the Road Again with BioWillie
By Brian Neilson
will be slowly adding to that map 
as more and more retailers come on 
with our brand.”  
Besides the Willie Nelson-
branded biodiesel fuel, the company 
also operates a line of truck stops 
“with the distinct style and flavor 
unique to Willie Nelson.” Its first 
location is Carl’s Corner near 
Hillsboro, Texas. Carl’s also features 
Willie Nelson Biodiesel above-
ground tanks containing biodiesel 
blended with regular diesel fuel to a 
blend level of the customer’s choice. 
The company is currently looking 
to buy truck stops in locations with 
existing facilities. It also offers 
distribution and marketing for 
biodiesel producers nationwide. 
Source: http://www.wnbiodiesel.
com
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Lubricity Benefits  
                  HFRR   
   Scar (microns)*
% Biodiesel  # 2               # 1
0  36              61
0.4             481  649
1             321  00
2             322  3
20             314  318
100             314  314
*Results provided by Stanadyne 
Automotive Corp.  
Photo Courtesy of Stock Exchange
“The lower the HFRR Scar num-
ber, the less wear the engine re-
ceives. Beyond 1 percent for No. 
1 diesel and 2 percent for No. 1 
diesel, the wear does not decrease 
considerably.”
Lubricity of 
Biodiesel
Photo Courtesy of Stock Exchange
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I have participated in many different study abroad programs 
in the last few years, nothing has 
come close to the experience I had 
with my IAESTE internship in 
Shanghai the summer of 2006.  As 
a touring student you skim over the 
culture seeing the sights that every 
other tourist sees and learning the 
information your college thinks is 
important for you to know.  As an 
intern, I was completely 
immersed in the culture 
with a vital obligation 
to assimilate and 
adapt to a completely 
different world I had 
never known before. 
An intensely uneasy 
feeling filled me when 
I left everything I held 
close behind as the plane 
carried me over 11,000 
km into the unknown. 
After I arrived, I 
quickly realized it was 
difficult to feel lonely or 
have a dull moment in a 
city like Shanghai.   It is 
a city known for it rich 
history, great diversity, 
and extreme growth 
rate.  Looking to the 
sky made this intense 
growth and diverse culture apparent 
with the construction of many 
international companies, new high 
rise building everywhere I looked. 
This just added  to the 6,000-plus 
high-rises already in existence. 
I was surrounded by 19 million 
friendly Chinese people always 
excited to share their time and 
culture with me.  Every day I was 
introduced to a new challenge 
and different perspective.  Many 
of my coworkers graciously 
invited me into their homes to 
share their expertise in traditional 
Chinese cooking and hospitality.
After living in Shanghai 
for three months, many of my 
preconceived ideas about China had 
been eradicated and replaced by 
more enlightened viewpoints.  In a 
culture that is so different from my 
own, everywhere I looked there were 
striking similarities. My internship 
taught me an immense amount about 
that Chinese culture and gave me a 
new appreciation for my own culture.
This internship opened my eyes 
to a whole new world by giving 
me the opportunity to see a culture 
from the inside. Given the chance 
I would do it again and I would 
recommend it to anyone who had 
the opportunity presented to them. 
I have many priceless memories 
and friends form all over the world 
now because of the chance of a 
lifetime IAESTE presented me with.
       If you have any questions about 
my experience please e-mail me 
at holmbergaaron@hotmail.com.  
 To learn more about the 
College of Engineering’s 
international education program, 
visit: http://studyabroad.unl.edu/
Attitude Adjustment
By Aaron Holmberg
Photo by Aaron Holmberg
Photo by Aaron Holmberg
Photo by Aaron Holmberg
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UNL Places 3rd at Computer Programming Contest
203 Othmer Hall
P.O. Box 880642
Lincoln, NE 6888-0642
Photos by Khoa Chu
Team “Grindor” placed third overall out of 181 teams entered in the ACM North Central North America Regional competition, and 
qualified for the World Finals March 12-16 in Tokyo. It’s the second-straight year that the Grindor team of Yuliy Pisetsky, Derrick 
Stolee and Travis Meinders qualified for the World Finals. UNL hosted the regional programming contest Nov. 11, 2006. The contest 
was held in the basement of Avery Hall in several different computer labs. Each team of three students was presented with several (typi-
cally seven or eight) logically and mathematically challenging problems at the start of the contest, then wrote programs that correctly 
solved the problems. The team with the most solutions won. Languages that was permitted were C, C++ and Java. The ACM North 
Central Region includes Minnesota, Wisconsin, Western Ontario, Manitoba, Iowa, North Dakota, South Dakota, Nebraska and Kansas.
Layout BluePrint_edited.indd   16 1/23/07   2:11:19 PM
